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Abstract not available for JP 2001507525 
(A) 

Abstract of correspondent: FR 2773261 
(A1) 

The invention concerns a method for transferring at 
least a thin film of solid material delimited in an initial 
substrate (20) comprising the following steps: a step 
for forming a layer of inclusions (21) in the initial 
substrate (20), at a depth corresponding to the 
thickness required for the thin film, said inclusions 
being provided to constitute traps for the gas 
species to be subsequently implanted; a subsequent 
step for implanting said gas species so as to bring 

the gas species into the layer of inclusions (21), the dose of implanted gas species implanted being sufficient to bring about 
the formation of microcavities capable of constituting a fracture plane enabling the thin film to be separated from the rest of 
the substrate. 
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1. JS« (20) Cfent«#ti*LTi»4^4< t H^IftHSO 
SUIff^SJStrU, Swig, flP *> : 

- ft £ ft ( 2 1 ) <8 JI £ . asit^t, K«R*)JJrKffSKffiS'fr*S3«> 
Itf«t4IST*TT, * *l P> ft * ft ** -e O ^ fi)c t m H T a A £ *i £ # X ft 

-ifEISC8< a#x«.ft^*«ftAIit U. **i A, #x«fl;^Hioa 
Ax*/u=af-a>\ Ifi (20) #o8#xttfc£tttf> 3 Fi&&»»8:& J ft #ttJi ( 
2 1) coS^Cfflltl.^^J; 3iX7WVJr-t* 0 , *ft8ftA#XlHI:*(| 

ft^TH (25) JiS (20) OS0»»»i^jH3tJ;fc4«?* 48 

v 

4 . fl) IS ffl m # *>\ ( x K * dr x - <T> ffl ffc T * o T fc ± ^ L , i#T4<tt 

ftfflt4£fca*?&4*<0J; i4tO-C*fc£kt»*i:t4. it * <9 « H SS 2 
E * fc i± m 3 ifl fc IE m N »K£»frS***i6. 

ffS2~43B<0V^ixi»l«KiE»<0,aEli&»ffS'-ti:6*a. 

6. fflBft^iftl ( 3 ) #attfrfc4tStf*£fc*»&JS4;ii:fc»*fc-*-4 

7. fiUBtt*aJI (7 ) 36«tttt«^«t4tS*4ifc*»/9jfi4ifct«fafc 
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12. BUfE7E3g<7)& A * , h 7 -/ 7° tfD ^ £ ± (f !> £ t^tl SijUit i 0 II 

13. & ft » M . ilJillCiotS^tSIt itstts> B * 

iEHm i i ^ t ie a <o . sK^ffs-ts^^. 

14. miE&-tft^* { lfJlEl1iit*^^M ( 1 **Jt*±S»JB > (O&WkmiiZ* r> 

15. fHE ft iH^l flu IE IS ffl it ft * O ®| ( 1 JB£fctt«Rl ) t«*t jDi* 

t ie « <o , mmzftftzmum, 

ioTftAtii^Satti. H m O IE E 31 1 ~ 1 5-fl<0V^-f*i*»lfltlE 
17. flulE#x#tt£ft £ , 77X7lt!S. S^hSS. SrfetfKSftttftifefcJ: 

t^««w^«T*ii!i$*Lfcttttffii:flfffl$*ifc7 , 9X , 7a;ftffi3&>fea!tr*i4j5rffi 
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»0O»»l:*ILftftCjf*tiS»ft (23) fcfcJSS-ltSIgi*/,?^ 
4ii:S:1tai:i-S/M*<?)*EHSl-l 8Jff)V^ft*>lJIfc:lE*tfK J?JI£ 
» fi $ * * f£ . 

21. »E*«taftS*4frEJR«iaxfi*«^;l'^IlPjRK «t ->Xfshtih Z k 
^#iSitS< l»**>KH*18~20B*>V*i t *i.a»lBfcK«*>. »flR«:»fi- 

jK^offiffl^^tfctsr^mt-ti., m^commm 1 - 2 1 3 <o -r ft *» 1 g c 

fBf!.?fSt£*ffi : $ii-|>^&. 

23. H*<0«H»l~2 2^<0V^ftj&»l^fclEa<0*ffiO, Eil*>^y 

24. H!*<0J6H»l~2 2fl<0V^ft* 1 l^tiettO^rffi<0 N IS ft & 
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^fcftTv^sffijg#*>feffijs§ftssiiRa#<o»fft=*f-t6affl. 

26 . mriB»«* J ^=flr<fci««'Wt«ia«iifcfttKIIRt»fiS-frT. ft ft 
HHftSJPlfitfeifctttafc't*. l$»«IIl-2 2«<0V^ft*>l«fcE 
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-2 2 i taawjs^iffl . 
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a » # » 

**^aH#«fl»aHB*»ffS*4 (transfer) JStRltS. CI CO # j£ (J 
75y^#l i F-A-2 681 4 72-§-(*l!ft§t-A-5 374 56 

4 ^ 41 a ) m m m t (s . ^#*ttfi»»iBSr«3i-rs*ffi^ieas<i-cv^s. 

; 7 y y x ft It 0J ffl * (S s ¥ ft » m frb T » T n 4 X « ^ *> ft # * 4 fc tt 
**»aAtJ:0, aAUv«f%S»*g (Rp) fcjfin«;&*>Bffc"?4? 
□ ^f-rb'-r-f (micro-cavities) i £ (i V ? o A 7" ;L- ( mi cro-bubbles ) [ r 
ri/-M'»F ( Platelets) j fc fc * S ft 4 ] CO 1 Sr ^ J& £ ■£ # 4 I k tfi M * 
$ ilT ^ 4 . ■?'f^n^-vb'-f-f<0«4;t{±HJfe*»t'?'f^n^5-y^ ( micro- 
cracks) # # * ti X ^ 4 . 7-f?a=3f-vt*X"f<9«<9E$Ji&A&frT£44. 
eLCO^Sfc^-cO&AffifcjILTffilJft (stiffener) kfifttS*. * LT+#fc 

L"Cii> JV'I ^ D^f t t'f < Hi tlivO oA/zl' Pel t ffl I ^ ffl * 5 4 f 4 „ ft 
|li70nJfttT< 4 & V 4 ? n A T - ;P CO i§ ff T IS - § . IfeiMlli, 
ft A fc J: -5 T ft 0 tij $ ti tz ~? A 9 n A 7' ;k H 4 fi v >f ? a * + b* r 4 H co ffl 5 
ffffl^s±iE«»J»k»*«aO«SI5ftk'<Oiatft)fS:gtiBS-B:4-t«J:-5=fl:t. 
C0T"*>4, SE-)T. ?I ffil # Jf S $ (initial substrate) *> /!> CO ?f §? CO % ft ft 
kLTf*ffl£il4ffiiJftC;§fr ( transfer) $il4ikt'5r4. 

-co^sii, *wftft^w^co^H H B tti fcti^isattflfi (mm&ttzizmm 

S«fctJV^T«#*BJfiLTV^ ( **>JPS fcH 9 . * fc Ji * tf> « liS-W 

ttffcl 1 ) * ft i ft + ft fc M tt T £> 4 % h tf . co 9 ft T — — D y / fttli 
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UfcR*ft*ifc*t-c**. ;«;.Mi77yxirf-A-2 73s 6 7 1 

RfflftHF-A-O 7 67 4 8 6 # H HI # T . fif IS 7 5 V X ft ft - A - 2 
6 8 1 4 7 2#BBffl#t0BS$iiTV^*St«1-«>Sa* f ffi*S<xTOS 
. :<0R j'H ft It - A - 0 7 6 7 486-»W«»tJ:*Ltf(»8aS:#ggS<l 
it ^ ) . 7 5 y X ft ft - A - 2 6 8 1 4 7 2 ^MI4>'l*t^-iCli$ 

fc # ffl 5 C 09 ffi L T H 4 . fl-K&tefcfciiiS^fficoTffiKtf^ + ft?-. L *> i> 
^ff+CSIIISSr^-iffStlS^-riSrffi**^^. ft #1 ft It - A - 0 767 
486^Hji4iii*#i|sg-t£gS[&{±. ^ySASi^'Jaylf <7)Sfflt:f^?ix 
fc*?L)ty | J3^|W»SRp<0fTtf5;!:4'i5lS6. ;»^yaAli, V 
On^ + t'f ^f^^Ef i^JLitmitSgS^t^ £?L£ ( IL.«* ) 
t * a S -fr * . Z co 1 ji , ,r <o i £ s a*4#?L«fl!36*T»*i:#ife<i*. 
*Si«aA^ttTtli, £ ?)M&£?L»fl* K 7 9 y xftlt- a - 

2 6 8 1 4 7 2 *H«*fcBasii*««IC J: -a T9I SB£ S*i4 . ft-a T 

It. 77y^#lt-A-2 681 472^.^ii#tJ:6*&tfcft6J:^ 
t , 'h^^^^y'J^y y* -yif<0?LEIt £ f t'f -KOV-vicBiiS 

ftfflftlt - A - 0 7 6 7 4 8 6 ^-BJifflf #H-*1-4 # ?£ «i . £?L« x'J 3 

fct*«Lt^ii s , ^'JavifcUffflfc. ^ O 14 <0 11 -ft £ 31 

777X|tf-A- 2 681 4 7 2 ffflIfCJ:-9TlB*3ilt^J*S 
J: 0 tS U^SAti 9 # £ ft 4 -? -T ? n * + t' f -f 
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tl X H h t (?) X h h . 

% m n m m 

tSfcftC IllWfl + i: 1 OWfi^ft (inclusion) 4£fi-ffltf>&-£ft£ 

Offi-f i t fcHO^TKi tt*t# l m * fc li 2 m£X±(?>mm 

ft * ft li , a A # fx *> tl £ * ffi (C *f L X 15 ff ¥ fc ® 4 -T £ « <0 j# £ SX -5 t ^ § 

s 4 Jt tl to <F> "5f ffi li 2 0 - 3 0 (a feu tens of) ty^-f^*^Il 00 
( several hundreds of ) V A 9 u * - 1- )V t X ^ 6 £ t A s f # 6 . 

4 . K ffl # ff - A - 0 7 6 7 486^HJ!ffl»A<|!jS't4;trffic0S 

J: StfSjli, B»lR»f(ifiCfl*1(it»iSti:t4>fe*i ; P«l8 
£ * t» . * <F> ft <F> 1 8 li . i<Ofl» + t^^«ft-&ft ( * # * . * « fl& « # * tt 

ft ft ) 5r a a -t * i t *»' 6 eg * . wa<oia + (c»*s<ifcfi*ft<o#ft*». 
a a # x # -ft ft <o w * 5r ?i & jg z. -t . z ti ty -a is ft <r> y> * ii . a x « ft £ ft £ 

^^fi*^cOS4ii.aAft^ft«W^^^ft]SffitJ:l.^ffi^ffl^T#l.ii: 

aA#*tf-ftHfftli , i*ife<ofl*«j<oifiP*tS!Sii4iiifefl*flj<oi>»t 
g ft & v" - y < ;i/ Co 3} t s & &tz /nzit* ?>v'- y foizfflt&tb t>ti& co 

** # * L V* . ^ « fit ^ & (i ■ 12 , # ft ( » tf ) « » ( fracture ) # £ ft <0 Br i5 
J:tX/*fctt*<0ifi<tBliBSitft4ta»S*l*-r4. ^ H , ffi 5£ 9! « H ffi 
tfitttW'hS < tth . SMC £*>3fi£tt, •?■ coftjg * Ic m 0 . K9(Ci^S 
^ftAS41CSLt, d'JIT«*«ttfflt^rttt't4. ft ft fc . -&-trft«ff£ 
CBif <Oft^a*T. -f-<0«S»t:^S^Sfcflt|&Ji (thermal budget) £ ffi # t 
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S^4*^t(iBBfi4: 04 i tt\ lowt-xii, ft 3ft * * s 1 0 % £ 

- ft * Si « Jl * . ± IE ffi £ « + K . ifEaMwmSJSStfflS-tSSSWHift 

-iffi«Igti<iE*^ttft^ft«aAIiCLt, -f^^^x^j^H 

ft 1 $ $ fc ffi i t £ * ^ 1 3 =5r x * ;u ^ - X' ft "J , £ fc ± IB a A # * « ft £ 
ft 03 & ■£ 4 ** , Sfi ffl ( fracture plane) Sr^jStl.^tjIl.fcV-'f ^O^t'f 

Z ttfX't h 4 ?n^t'f < fc»lSSt4t + ».4iTft41Elit 

at"ff3;i # T" * « . 

iisii, iiitii2iia±«iRJ: o fit & £ ft. & ffl at f* & Jit l x n & m 
ftnP^t i t , ±Eia#tt^iiM*^^- y t i x z co m z w j% i x v n. 

a £ h 4 H * tf> S ft g|5 # frh m fi£ $ fl X V^ £ i t X' & £ . I « ffi jt fit (i N * « 
-**fctt£«fcxt**i/-£J:-jT**4£fca t -C*4. - « fit )t * ii . xf 

s * w n m co m m * 3 1? $ * & i icsfiSftfcfttnnffltiit^T* 
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-cO^S^-ii. ig B B B ^5;*-?-co*£ $ co$Mfc. » ff 3 ft « 3S ft W «i ffi fc: ¥ 
fi 1 & ¥ M £ mo IS b b b S 1*1 co g ft . iwioigflfl ( 8 J:tf/iftlli«I) fc 
<0 IS] CO % K % co ffl ii i 0 j£ 4 £ 4 o . 
ft £ ft Hi , SSI * x 7 * > y-fh &w t i o t & i fc t T S & . 

* ft. Ii , * fc . **JB*^<07C*<oaAKJ:-oT«>»*-t4ii:*«T*4. -I 
ft h cn>jtm\i 1 owilJ 3t liftllfSAti i fc A* T Si. : ft &7E*03& 
Allh5 77"«J!i$*SftftSSjiSIfcJ:-5-C1lll!llf JI t#tS. ; co jS ^ H 

a , # a a m > a a * *j i t/ / 1 tz a a a t& k ff *> ft £> . ; co is ^ a a ft 

ft*)® JUL «Jt*iJ:tf/*fclifirt*3E*.4£fca*?S. £ co £ fc 3 « < ii 
*ttft£fttf>Wl$£te3i1-4. icoM^gtift^ftlco£ffitffi5£gB£#|>cot 
I4«fflT**V^a*T-t«)J:3*»IBIfT*>ii4. 

ft a ft jh (i , ffi ( iiifta«»i') ojRffiaci-aTtJiv/ifcttKflua 
* * co i ( i m 4 fc ai ki) tej*aii£ttj:-3-Ti»4;ttTi j. 

fi*fl|Jitt±IE«)» i flr4aff«)a*-&*>*tJ:-3T#4ii:«>T*4. 

* X * ft £ ft li . + ft ft £ ft i tM > co * *> £> 9 if ft 4 ft £ ft o £ s t i 

DSAtsit^tls. foftAtt. r 5 x v & » £ . Sfesssa; fcjtfflfcffi 
t, * fctt* 4 ts: 4 5 . -t-h.(iftxrx^.!t(±fifi<07c**ffl^ 

* * H J co U m ii . « £ ft ^ ft 1 1 ^ T 11 ft £ 4 ; # T £ , * *l i -j 

T«Mh^ScoSDco^^tcop B ^T••^^^nI B ^^;-tl>^^il^IIg&^^T'^|,; 

i: # T * 4 . i«»»ai4m£«)jfttt»JltJ:Oaffl**Li36 J , * CO & ft & ft ii 
Cl<0;fr&cO$gT^£ft4fe*&fift&ftfc:t£#-t4. i CO ^ £fi 9 T' ii . ^ t 
, S**»»*II6J:tf/iifell#X«ft4ft«ftAIit4*tiaSI# 

co j: o mfi^wymtfm&ztiz^mwm. ti^t, mux&x. auiis 
awaits i t **&M3?R*3;h.iifl*±#a f #«;S;h.4 . «e-5t. -ico 
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Si 

jft m it . ± e o p fl: * « j ffi « ft ^ i s -cat « tt -c * * 4 tf , ■ < 1 1 

S l 90gE^*^^H"T«gt-tl.^OJ:o^tWT'S)4 <> .1 co m gi g ^ n M i. ff ?fi 
K**a(c±#S*4fcftt, Jd T a bS; -t I z k £ . Milf. £ 

CO A )V X M fi ii R T A ( Rapid Thermal Anneal i n g : 11*7-- 'J ^ / ) :5M 
ritliRTP ( Rapid Thermal Process : II $ & Jo I ) 9 A 7° CO £> CO ■? $> h Z 
k X % h . 

X % l . SHU ( W £ tf , x a - co ft * i,z J: 0 ) HftffSStfTfcJuL. A 
^ ii W^t±i^ jDft (an added on material ) J ff Ltffif^ fc i fi^H 

raoft * t aft-t 4 i fc * s t * & „ 
»jBti:S«<o»o<ogij^fc'<oia<o**t:ff-^-fr-L«>63t«>t. zcvm&m^a 

4 . i CO 2f & (i , * , E»J**igniI-V;BiO¥*tttfft ( * tf , A s G a 
) ^tT*Ty^4»il<0JRS«*>4,<0»fftaffl-t6ifct,T'*6. * CO If R it 

*iia#»ii»jift*>4.»issitTv^Tt>j:^. z comma . mmmmttzit^ 

Hffico©#>5rSiaj 

* f& HJJ {i N iSf+Sl.ffitttMLT4S<i*. *H3eWfcLT*i^>*i4»:<OilBj 
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0 : 
0 ; 

- 0 3 J: 4 12 , & h b b ft IB fi£ ft ^ V v H a- 7 ^ - * - . ^c 7 ) ffi b£ ft g 

-@6A-6Dt2. fUR^flMf(cK:9fT$^£4>«>. t J: 4 * R 

- 12 7 {2 . **bb t 2 h *m HTS0I»»tt**4 9} fcttJfl-f & £ k 4*T 

- M It & ?f it §E ft (ISi&fliiS, feiftSiai. 

i£*>^ * ) ; 

-MWfi«(OSft ( » * ft . «a + 0>#*0>*tf, #IU^«aA, lit 
*ft.|»^^>x.y^y^fc < l;t/V^^(2MJKW 3 5rft^WfciV'/^^(2«mft^ 

#j i a , iffliojii^iu, i <n m <n n m <r> n & (2 , tnu&v 1 mtnit 
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lie m <r> m mm * . u ? nmi-utt . *yt-i«fcffu»i:s*«i:4fcii 

ft & B Ji . £fJ3*iSB!i>tli«!iitt?K ft»ft£»tt#Wi#&<&£»iMJI 

( a « <o a « , » k 3fi ft a « m m m * ) t#f a-ttifli^t. ostfst 
&aconttasffi#\ MfiBK, * #i <7) je * . « it & j: t/ $ jie . « it £ g s c 

t:t*t*i. * ffl . as ( 1 1 1 tz ii m m i) *$j:Vf<xfet:««*«**ifi« 

*t«affiJi^ft#St** J > fix^JiSitLJ: 5 fc1-*ffflftttKft9SRi: L 
« ft ffl 3£ tc ii , ife ft ft ti ii^i&Kfc) xtr?*y--e#jS§*i$rtt*i 

ffi . rjxvTHBSii, *3tfmift§ii*v^sff*!tfiffifft*5^&st r fflRa; 

(CiSIfffi, ^fyx'yMcUWa. $ ffl * T' ft i t' ? y - t J; I, tf£ « 

•P1-*ik*«T**. a « * * T J4 . tttt*0-*0(R**«ff±8#L. .1 ft ^ k 
* s .ffi<7)ft^tt*i-eixJ:tJ^#<^l.c7)t^rfiJlc:i|-<.^J^tf. Co ( Z r s N 
b ) jjg CO M m T (4 , f «Sf+C3 0S'J h/P ( mTorr ) V>H - f - ffiT A>-d V 
EtfttttJfcafcBl***. ^ft^SteKS&ttTBtcKLTfftM^fttcW^ft 
iS tt * K IS -t 4 ft fc * 0 ffl t & Z k a* T * * . A A # it ft & *i fc ft $ ft ft $ V - 
> J: t>' / * Jt ii -e ft a < ft V - > ti ^ ( exc l usi on ) V* - >" T * h . 
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x m m £ tn a * » i 3 * j£ & i x n ^ . h5»7"/-ywiftii^<oaB<o8 

ffi ( fracture surface) OJIBftt . #")IB3ft* h5 »7#)»*ttt#ti. 

i CO ii * ffi fi , «*T*Sfc»jaiT§&^ffiS:Sfo*^>fX<oe«!||| ( # ts 
Utt . £ € A tt 4 fi # A « CO * it ft ) tlSSJtilfcttSS. Witf, Tm 

&M*%ti&ttftato!RiA&k-t & b . S * S J£ t / Tmco Jt *s o . 5^®i.l>^ 

co «t o %mmi&B.Ttf& . lotficontii. Th 

in Sol id Fi 1ms Journal , 47, 219 ( 1977 ) X' & $k £ tl tz A . G . ? - 9 X (A. 
G. DIRKS) H i.Xf H . J . U-V>f (H. J. LEAMY) CO « X C H & £ tit $6 # 4 i. 

T O £ . fi # ft V' - y £ (t 4 iK ffi cO S li . ffjS8hih577«»*Cttff 

•t h . 

■TtE-r *> & . m m m ft # (Esuftt, fcit//iti±iric) o ^> * & & a n 

A t» =5r V% « S X" . 4 fc tt ( ^ « 4 £ tt ^ « =5: ) xK**^--C»fe*i4. $ 
t s K * J* ft £ § m m tt s tt A tt ffi £ fig "t 4 fc A fc tR * 1 is X 1/ / i tz tt U 

*s a i z * tt % m m co m m ft £ a # l x u 4 tt n or & 1 4 ^ . pi t tt * 

b L X ) tt fi * ft CO fi 1 1 J) § £ fc # T * 4 . «^TftAJhJ#X«ft^ftli 
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-l»ii61fcJ:i;'/itiiftf»ttf ( JRiawft^WfflSfliffl , £«fifjico« 
£ <o $3 H a H IB A <o X it . ft (c a A $ ill. # x « ft £ ft t o u t <o K ft -ft « ) ; 
-iix^Ofe<r=5rJSt4«L7t#fflfc#ft1-5iE* ( *S f!UB @ o ^ S £ . Sfc J$ 3S 

* <0 ffl £ . # ffi <0 « * fi $ . **S<l4«fltf57C*Ja>l-tf57C*tf5S*ft. ^ » 
ffl<0£*3E«fcH* ) 

ffl t (i\ 'J? & < t i> 1 M <n m A tt K # * « S *l . Illfciy'/^tliiafa 

* * it « ; t x- # « . & B B B ft js + <n tk a SB is] i± s ft * <r> B B B £ ifii t pi t t * 

ffi fc is ft 6 7° 1/ - h 1/ -y h <?) $ ffi <?) - g& 4 fc f4 £ ffi T" IS B a B |2 [6] <0 £ » £ ft 85 t S 
; tt'fcS. J3S ^ & J; if / 4 Jt ii K {£ V" - > if £ t . >! ti £> # IS b b b ffl 

t Bf 4 t * . BfilttOYBaCuOlWIISTIl. A>< It, fOlllSrT 

<0 « ff JB ti , -t7T-f-^£tR±tcLT, f£7)R^B ( 1 1 02) Wtxt^Jf y 

JB * * . M S « S ^ Ji # ffi t ifi 4 ^ tt ± fa 1 o ft St t i§ JC ^ *« 4 -f 
h<7) tmmdz ^ lia¥ll*l«^^7<0 0 1 X^eB^fttoUT 4 5° O HI $e £ 

JR S 4 . ; <o 4 5 * <o @ $e a * & v" - y t ir ft 6 ; t # * 9 , *hu*h 

hysica Journal . C269 ( 1996 ) , 255-267T" & St $ ft £ . S. I3l/f •( - (S. 
NI C0LETT1 ) f CJ;§#i rsrTI0,aSS«J:i;-t7T-f^*«±tf5A>f - XK* 
^fyt^YBCOtfy a*7Vy|^ ( Bi -Epitaxial YBCO Grain Boundary J 
osephson Junctions) j fc H £ •& ffl IE *5 § ft X US . 

tt, ^'JayjjJftfcStiS i (I-,) G e ,iwM<HE?lf (CVD) xhb 

o . zcomt)f,iy))/^-^j±<7)mmfcty*mmyLwm&tixmfflztiz>, m3 
«i , u v k a v ^ - ? - p r tp y >v •? - *? a <n m & ft «f ?i js x to na $ 1 1 x z 
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fife # I T + 0 . 0 2 2 nit?Ui, t>5l-3««ii.fll*»CH-7 , Sitfc^y 
3y«±tg|*S<X7t (Witt, 1*CJ: OSf 1:1 0 1 i - 1 0 2 0 11 / c m 3 T 
h" - 7° £ ft T O 4 ) 5' , J'3i'R + «K-t>/*eHfR'*4J6A»*T t a4. H 
4 tt , * ? h7-?^5^-?-PRi!i*I ; F»ffI#*k I T co i§ f£ x co 
H ft i: L T £ <0 «k 3 £ ft ^ & *» £ jjj^ fc <0 *> & . 181 

-0. 14nmC|LH. * * . ft^^tt«(cJ;0S#^cOffil^t*^4 

£ fc # ? £ fc . *» < I T , ^'J^VitttiiCItSii, & H T » ft tt *! ? # a* 
-ShtTiBli, # £ -t 4 nj fig ft # j, o , L:6»t>at:fT*><i4J)6*ia^Ci'y 

£ te » -fr 4 . £ co 18 ft a u ft # a v ; - > t » ? ft 4 J£ * w jp *> n tz v" - y 5- & 
4S*4. 

, +tt^'XfcJ;V'KJEffi^Xco^EcoJtt<J;4^##HmcO||JtcOj; 3 & 1 # A 

United Kingdom) , ;l/ 7 * - H ( Salford ) t 1 9 8 7 ^ 9 ^ 1 4 - 1 6 B t 
M fi £ ft E . M . M . A . £ H {c if 4 r R . F . X A -y ? y y / fc J; 0 M * 
?*lfc*HCo ( C r , N b ) JicOT- - U > ?"f£cOJ£^ M&KJXcOgEft (Cha 
nges in Stress and Coercivity after Annealing of Amorphous Co (Zr , Nb) Thi n 
Film Deposited by R.F. Sputtering)j b M § ft 4 A . V ? - V (A. MATERNE 
)^<0«:fcfc£<9±Hfc:^TsS*S1f*#'&aftT^&. Liat, Co (Z 
r , N b ) R CO ftfi * A' -v ? y y / £ J; 4 sl» CO *§ £ . 2-3 ( a few) S y h 
)V CO ^ - y - CO ffi JE T * CO It E gg ft Jg # 9 ft 4 #\ ( seve 

ral tens of) S 'J h^ffl*-^-fflltE tttH tflfli«ai«i t fc fc t S il 

4 . - co3Eft{i, If^fcf ^IC^^iiST^iytBSwigSti-ot^ll 
SiSii4;ti«ft*ft#«ftiBSftfc. ^COJE^I co* # $ tt . * ft & jG ;Jj # 
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S^ftlix^f ^/ttisE^SIi^t^S. ft S & ( A v x y f- y ? 
. & m 14 A * v x -y f- >■ ^ ) tj j; y / 4 U rs^j ft ¥ W * & ( 3f fR tt x -y f- 
v ?\ H 14 x -y f - y ) J: xf / % Jt li m « ft ¥ W * ft t J: 6 x -y f - > ^ fr\ 
# « fc /Jn 3 u ^ ffl « co ± ffi n n ^ fc 8 ffi * it fc * £ § co * -v f f -f £ St S <9 K ffl 

4 4*. .1 <Z> ft ffi l± . 7"l^-M^<yh«!OSffl<0-gS47ta^fflJt«3S^vxdfy 

?'fttfj (70oii/no-ntgfflJiijg'ii) ci!)fi>ji'>44>iis 
86 S ft 4 . lit, H ft a * <6 # * fc W « ffi K + fc: # # K 'h 3 ^ (t/i^p 
> ) M □ to 7 'J »Hti»f>-/ti:t*"r«lt»i. «K >>' 4 /I (S *11<r>% m 

a r -e « ttffl «b t= ^ -> «*3H Tft* « t k o * < i fc t * * . c: ft t © 

H □ V - f fc » H T Ji . a ft 3 » R * K BR □ t ft & O K . A * v x -y f- y ^ fc # 

Jp a 4 * > t" - a * ffl n £ x .y f- > / ft % # m m v # e . c: 0 a as jr *» 

c: to ft ^ W x -y f- y ^ Ji N f «y'J 3y«i7fy/Ili>'{«Htli(?)i7f 
> 31 JS i 0 1 00ffiJa±fc**v**«J34SS*f#»K:lSfflttT'**. <fc 
^t, iftiicti sin J; 9ti*&n**tr-F'* *f^6cifc*«^iieT*)S. 

I5(i, d £7) ? 4 r £7) JB m i S t - i> tf) T *> 4 . I5li, y'jayli 5T*A 

6T»SSJi, *«SWJB*C/hSv^HP 1 7 ftT o 

J. BR □ 1 7 li y y 3 y I i 5t*ttf < 1 8 £ t# 6 tf> tfl ffl £ ft £ . Mftg 
111 6Cf^feilfcBlP 1 7C0^mtZ<nmi 6 c7)Jf$ htK ^t'r 
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< i 8 1 1 « fl i 9 £ it a $ * £ ; t a* »r m v h h . d^faff^-ft^w 
tt « (2 . aaftAiitcftAStu^xitfl:** ( « i tf , tt * ) z m t & » 

*<0lC*fl*tt*"P** (Witf, * <0 -y * - 2* * C tt f - 9 v ) . 

i^t , i <o tt a t i -) t # t> ti tz m □ <" - t ** v s & . ; <o *t m (2 . w 

*. (2* £ A it is U 3 y m 4> t ft *i fc a v K <0 ffl ifrtt £ » ff -f 6 * £ (2 . U 
* S 4 fc. <0 T {2 4 n . |3] g t . *41fl*ttT7li> - SB * -v f f >r od ffl ft i (B 
» -t h tz ft C , «OJi^T«=3f-vb*x-fSrffl«LSi't6^ftt. ** J5 a # fJ BP 
S*iJfc#H&T?ffln£*i.4. * % m iz X & -ft m T (2 . Z ti t> co x y f- y ^ y" - 

4 . 

S£ftl2 4*>aAl;:,koTi£l£;Stf£>;:i:tfT£.g>„ 
t o H X J2 . ^cOi:#«W«f|^«^e t )^fc £ J;V'^coa5i^m* { #x.4>ixl». * 

(2 1 m a (2 a m a a tmt a ; t * s t § * . i^^aAii. # a a + * fc 12 
4 a a Pai t ^ t is «i a T- ffi m -t ^ i t # *r m t * ^> 3 . a a $ *i t ft £ n a ± 

V -e ix t n 21 L £ X PI J2 , ¥ % & $ 3R g R p ifi n t Z h \z £ o £ $ ft 6 tz b o 

4 . * #1 1 co m n , « » t a « $ (2 . tk&mi3 / * tzum'tm 1 < am* & 

fIJ I S" . ffi^*± y'J^y ( Si 1 icon on Insulator : SD1 ) fa ^ <73 S I M O X 
( Separation by Implantation of Oxygen : ffit^ftAt i h ft W. ) ffi £ ffl ^ T 
«S^^#^^iiJtv^ BP*> N ^jSfe-SrttOh^nv-fcjgJB. ffl^^K^-fi. 
Jt ft K . BXOSAi 1 2 0keVt'ffK, It H T it ( fi^J I (2\ ft 1 3 0 0 °C 

) x-m&mzft o . j'^ytirtMosswfia^i (o + -^4. 1 o'mi/ 

cm*) T <0 ?± A (2 . »l«taSJ 2 5 0 nm (ASW^il $(2 80-1 00 

n m ) cow izm^^witwimz & z ttfTZ & . z comiz&xmtffo & ■, 
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flP*>, * ft 14 ;* ftc a fcT * 0 (yij3y«;M74>S4tS) . 4£*ft«4&A 

S4*ttScSL-Cy!;3y<0ft (ftffiW : Sr^S(i2 0- 3 0 (a few tens of) 
•f / - ) £ # ,4, T 1^ ■& . ^ilCIILTIi, Proc. 6th International Conf 
erence on SOI Technology and Devices, Electroch. Soc. . Vol. 94-11 (1994 
) , 62?) r ffi&Jj-aSIMOXffi fc X !) Btft £ ft 8 ffi 51* » It ft ft Jf (Ultra Thin 
Buried Oxide Layers Formed by Low Dose SIMOX Processes) j fc S § ft ■£ B . 

7xa-- ( B . aspar )'*fcJ:4«*fc#||H;Sftfcn. lit, I^Sftftltf 

i £9 ffi IS JK ii , Materials Science and Engineering Journal, B46 

( 1997 ) , 29-32T&C § ft , r ft ft 4 fcsi HOXtt fi fc *» tt 4 SOJ 1 fit 
it^O H ^ ^. fift £t $ ^ i£ £ <fc ■?> Wtt ft (Characterization by Atomic Force Mic 
roscopy of the SO I Layer Topography in Low-Dose SIMOX Materials) j t J9 
§ftl> , C . % )V >\ )V * V 9 ( C. GUILHALMENC) ^fciS^fclEttSftSio 
IZ s 2 0-30 ( a f ew tens of) + y^-h;W~2~3 (a few) -f J * - h ^ 

<n m H rt t u w t h i t * s -c & ■& . i ^ a a * t * <o * m \± . *«fKUJtt 

(OSlIittSASiiU^ttft^KOfcKiWWir-ytLtOfttlli/- 
VT£>£i:#;t.£>ftl><, 
SftttT&SJHttfsi + K, ££(i$;ff£ftl>^£)lffijtft«<ort<o^&< t t> 

I ( precipitate) £7) fc N r ft - i£ - ft j J* ffl II tf ffl ^ ft 6 „ £'*>8I 3 li , f- 
a 7 5 * -lift 31 ±W ffi ( Czochralski P ul ling) TtU»L a B y'J3 
y « i§ N *IWCIi, 2-3 (a f ew ) V A 9 a ;>< - h )V T fo h . £ ft ti . ft 
MWCii. 1 0 0 O'C^liS-g^Sfii , •tftCgK 9 OCa* iff 
li, 1 0 0 0 t5:ii^ {, 3 lo«-g«SfiJ; l J*4»*lM*fl'fc 

Ifflf^ItCJ: Off^flS. ^-<0«§x<iO^#§«0*-^-U, tt ft * : x a 
( D t ) 1/2 ( 5^ tf s DttJRJB3S*fc*$ft41lSttfljRT'a i 5. -t L T t 14 i <n 
aflEtJ3»t4tt:l[i*IBTft*) *> t fiJ 3£ L T . IF ff § ft I. . SRJBaT4jK*LA 
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«fS<i!tRfl:s*Rt:»-t4 5 o oict«£*a* , p<ojftjftar, e ta j£ ^ * i& 
t § *4 ; t v^m 4 **>e«je:& ^tts *t £ c: t tf^m ti 4 

S^ttf (OEfflK^SS^tSitLiaitSi^IffitiSri [A. xyy 
^ — ( A . SL I NT AN I ) ^CO J. A PP 1 . Phys. s 51 ( 8) , p4197 ( 1980 ) £ # BS § ft 

a * m t m m w 1 4 fist $ ^ 4 ; t # nj $ ^ & 4 . pg * g ( t7TU«Rfii 
cfft#ifc^'j3^jH( looi^ir-x^u. i& si * 12 s * tl f tl % 4 . 1 

6 " 6 / K 4j J: IX 9 . 10-6/K(O^-/-TfcJ. *0>B*IJ*0>#ffiEi'50>IB 
fc**fcJ8*#»*>-aTV*4Ilfc*lt;&tf4fc*>-C. •?• ft C J: 0 « . « Jt W SS 

, jfc ^ # « sf w t jd -5 y fti:aA?ni»*x«ft^i»!tfc«itA 

V - V T" J> 4 . 

* » Bfl t J: 4 * & {4 s ig«|S(if)Cfi*#S4)S5t!tftt1ifchi»ZIg 

fl: ■& Ji # ft # t J: 0^^$ix4„ **ife**ffffi-4-4 t . »fr*#t*B 
ft v 4 ? d -v t" r -f , 70oa7;KI*>, r71/-M/.-ybj ) £ S ft 45 
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^/^Illft^StlJ. d (0 ft A 12 , »»J3j:tf/4fcli7 , 9Xv*|fl& 
£ ft tJ J: IX / 4 fc (2 JR A H is i / 4 it 12 « m W # ffi fc X 0 » fr 2 ft S fit it ft co 

* * (^tt-ft^iftfciV/^TtJi^^y) fc J: I) a A <?> *S . Z. ti h co H x ft 

3Rp#«**/-y«)KA'tfflatiJ: 3 1 a ar <i 4 . # x « -ft m u h , 

16A-6DI1, ft H # ffl »J ft ± fc @ $ ft. 4 « & CO ^ % Bjj co # £ ffl jj* . K 

*tf, (MiH. MS&ftXcojfja ( cofii>IftA>£>ftm£ft 
T ^ 4 ) H20Ht. fl-fr»V-ytt*«0*ffi224»t. ^ff$ill>^# 
SJlcoJI^fcffiSt&SgSfcoF/rfcfig't.l.. 16 BfcMifry&AlSfcR^tS 
#*tt<ffc£fttt. WitfififcllltBtJH). HcO«ffi2 2£ 
^ilLT&ASfia. #^«ft^*»»8p«l!lftt LT«f*dtt. ^ ft co 
T^lfiMgRpA^^Sft^f^SgST-lt^ h5 v 7" V* - > fc ft £ ft * ft 
V-^Kffiiti^fOJ: 54**7*6. H 6 C (2 , II 2 0 co^ffi 2 2 £ #18] 
*24<0jijDtJ: l 3ffliH!*23<0±t«*S-(i-SXg&liiB < B-fSt,<0T*S.* 
ffi 2 2 fc ffl iJ ft 2 3 fc £ # f@J € CO jg M ft IC « * $ it h CO fc . ffitf>2rt£fcffl^4 
it^tll. 1 6 D (i , Biilfi^FJfS^iftJaMcOMiStt LtwHS^USitg 
<#KXg&iliBll-$-Sfc<9T*>3>. i^Btfi^t, f»#M«»Sllh577 
V - > fc A 0 & A T ^ £ . SE-jT. S £ & ft {2 1 ft 2 3 fc ft * L T ^ S » K 2 
5tB0«S# 2 6 4>fe)Si. f fflH9»rV-ytt*Bll:l42O0fl|"3I3ft 
T^4ffl«J:»))Sit<0tLTSSflt^i. U'L, h 5 7 r V - > (2 . « £ 

^ -f <i fc J: -5 T . ^£ftttJB<0**fcLT*J< it^tH. 

# * co St tk fc i 4 a a co « ^ , * co ij x w it ^ ft (2 . t£ tit co m m t & £ w & 
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( D t ) >"f4i fcfiSi&ftW&ttttffi I! JPStJ «CI 

ffl *T IE T" £> & „ < L T . (»*<f^t*8ft*) 7/^7i:**!:»9 : 1 Jt 

& A & CO 'jta ffl t A> frh L> f\ & A # X £ ft CO a j± % ft, f E <o * ft *> & a 
0 . * <0 -t ft <0 ifi < fc V 4 ? o df + b' 7- 4 . V 4 9 o a" 7" ;l/ ( IP *> , rv-h 
U ■» h ) co $ fc & T , *}J:V/4fctt*<ifet*SS*Tffai1-4«t + *4 
*?*tt*itf«rfcfcn. iiA^ff x fj«ja« N SASIS) 

ti & co t co fc # fc IS # -f ■?> : 

- K tt ( « W > . ' 

- -a -irft ttM.h fil . 

L # L , i±AS4ili, ii A CO IS] fc ft $ + fc i>J SI * s ' 4 T 6 ^ fc i o T ft 4 b 

* * ft 4 * X "J 14 iP- =5r < 4r »t ft tf * =5r u . * ft co 25 $ 14 . f co £ ft ft ifi co 

* § # X ft ft £ ft CO £ 8. & # Jt L T , * co # x « it £ ft fc » t & . 9 ff fc & S 4 
*ftfefi£ft«ft5&*jfcJ:^TSl£$;h..g>, 

4 * y & A co *I •£ . .r <o 36 * Ji . & A R p o ffl T" (4 £ A ft £ ft co il S # J; 9 

I^ItClS^ SA»« ( prof i 1 e )• CO 4@ CO m 'hfc i o T IjJ BJ3 § tlh . ffilH 
, ^'JayJBikJiKtitLftlJo. 4wmC0S i 0 2 IJ; OlfiS^I,, i 

ilit 1 0 0 k e VCOI^/K-CIS, H * - 3 . 1 0 1 6 II / c m 2 fc ^ L U ?J< * 
com-c0^^yjiA(±, 0. 9jumfcV>3T^a!§<9JSrfc. 

t . ik a a i± , *iwi:i±, *^ 3 5 o °c T- 2 la f? *i . * *i <4 a -s- ft ( v >r 
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^nJfth'f < ) comm. m&mi & X o izlgilftZtlX ^ & . ; co df * t ■ f -f 
^tflti, 75>"X#ff-A-2 681 47 2-f-!BW#* { lll*-tS*S<!0 

l^»J; 5t, ftA^'J: 0 iS ^ & 4 S T ff ft tz i% & i- *) ft^ Z'b tf M.^ti$ti 
h » ;«a^i 1 /-yliSILTH| 1 7'( ?n^fth'f t ffl S 1" 6 . 

H * ■ 2 . 1 0 lf |/cm l (OiZ<0|Ail ! , H i. fcf 5 0 0 °C X' 1 B# m CO ft M jn, 

t~ S ^ i¥ $ £ tz h -7 -f ? □ * -v h* f -f \ V 4 ? o A* 7" /I/ ( gp t> . 7V-FV 7 
b ) co ft 3> J: t/' * CO "I flg & {4 S 60 ft £ 5: a If tl, ^ fc (2 , H 46 T S £ T" h h . 
til « t . ffiffi^fi^tfi-^fts Sot«^ > /-y<oftl(;|oT'l^<n. 

U ft ft £ IS % * * m Jfl. fl co x * ;l/ * - fit & M: £ « ^ 3 & >T t #\ *<nt£^ft 

S ft ft ± K A * Jg Jf it * * # 4 J: d C IS ft § it te 9 ft £ li . II tt 8 * { g = I f§ 

fTtSWfc, *Jt«i«#JIS:^LttT*»<x6'. * it tt ft $S S ft * Ir L T ffl iJ ft 
t I X ft m t h co £ bT AS fc L 4 tt <i if * h £ n . (S«t5j:tfllU8W 

; « « a tt . * ii a* a s m nz a vt h v ? □ * + f f * ts j: v m ft <o * f« ffl * 

jt #: taj t- u , 2 o o °c co * - y - co a s * s x a - co m m * $ ^ -t & <o t + 

T" J> •& . >! co @g £ ft M fc ^ U n y S ft ft t co Pal co m m x ^ /I/ df - (J 0 . 3 J / m 
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<soflftjfiTS,r 4 . **iStJ:i*tt»T'CU. CO ^^31 * (ilttli^l 
tUft + ^BBW^ft^fe^ilg + t. «tS4ft<04*'l'> & A * J: t/ f* iJ 
SfeC. flf it ft « » tf fc * S 4 x * A* =¥ - <?> - g)5 (i & m m ?\ fc J: Xf- / & fc u 

T*4.i«)»*tt.75>'^19ft-A-2 748 8 5 1 ^- BJ *ffl * (c IB IK £ 

til. *'xftft^ft«tfiS4iii , gitfffir^ h u -v h t + #tiift3 

*> S . S « 3 0 (i , f JS50nm«y'j3yl32#MJil^, xt^^f 
S' - K J: 9 £ J« * L $ £ ii fc * ? * T5I A fc K - r S ft. T v> S (Bf»»l 0 1 9 
ffl/cm 3 ) ij3yri/-M/7 b-3 l#>£>ffi?£LTJtm£ftl>o 13 

S ft,T V> * ( JK ^ IS[ *t> 5 . 10i5I/cmMI?« 3 5 0 nm«yy3y|3 
3t*A*-S^THl, * tft t , 13 3lig4SI3 5 ^^f|,f $J54 0 0 n 



<M 5) 101-507525 (P200 1-507525A) 
m«S i 0 1 R34t»S$tli. I t H-7 Jilt y 'J 3 yi 3 2 fi S 

* * V - y fc Ltf^fflts. 

§ ill) . * SI H i 1 It 5 . 10 lf I/cra ! «S4Ifi^;K-8 0keVii 

«t v mi m £ « t ^ t a A § tl 4 ' . 

SI35ti, & V> T' , 2 5 0*C, 30*ia<Of»»aTffi3ISil3t^x^-<Oie 
ft J: 1, ^>j3>-ru->tftt*Lftfefti. 

SSS30*2o«S*t*ItiI§li> «#fc*f-t43&*a*3R«teJI («■ 
S^A^WffliafciBJS) t J; -o T ffl IS , a^*L*fe<iTo£3RJ0.a 

*>< ^U3y«tti»t«»S#LTV^4Kfta3Rfl (Sll + «134) 

±K , «*>C H-rSitfc ^ "J 3 yjR (giS + ^13 3 ) *>4TST^*»a 
#t#i:t4«!ffP»{. *OJt*tH-rS#Lfci''J 3 y R 3 2 # W # » 0) 

*^BJ t ci; 4*i£l4 s ll^UKI^Rt. 7 5 It- A - 2 6 8 1 

4 7 2 ^ bj? $b * t m s $ ii i) * & t &g fc zti t ®m&i,zm^-i&&Tcr l m 

^ff$iil»^^1fji** i S^I)ftP5«^^*t-^W^*^m^$iiT^I)^^t 
fc * ffl T * 4 . 

LTs flffi^SS v^frWjttttffc&fiS . - ii ii . *«0»3gtt*<. ^ <0 

fl^K0J¥SFTg|5t:fcttSv>f ? o * * h' f -f 4 tt v ^ ^D^y;W|ifi^# 

* E Jg H # L T v> 4 £> X' h 4 . 



(£6))01-507525 (P2001-507525A) 



[01] 




7 / 7/ 

/ / // / / / / 

Y//////A 



FIG.1 



[02] 



\ 





/////'// 
/ / / / / 

V / /// 



s 



3 



FIG. 2 



(£7))01-507525 (P2001-507525A) 




DC 




FIG. 4 



(£8))01-507525 (P2001-507525A) 



[05] 



15- 



44? 



[[17] 



16 



17 17 




X 18 19 



S 



X 



18 19 



\ 



\ 



s 



FIG. 5 



32. 



.13 



30-^ 33 3^ 35 




FIG. 7 



(£9)501-507525 (P2001-507525A) 



[16] 




Iff// // 



FIG. 6 A 





(8 0))01-507525 (P200 1-507525A) 



[ H 6 B ] 




FIG. 6B 



« 20 
P 



(81)101-507525 (P2001-507525A) 

[Sifiaifliunina (1999. 12. 17) 
a » ^ g 

*ftmiimfott®<nmWki®?i1i *t h (transfer) JftCBti. £ 0) # 8; ti 

% * ft a j g a b 

75y^P"A- 2 681 472^-(^ffl#l^-A-5 374 56 

4 ^ c ffl a ) ««ticu, ^wfttrflwwKtaa-tiirffi^EasiiTv^*. 
i so 7 7 y x it bb Ha * t: is s ¥**tffl*»feT*Tv^*afi«^»«^^±fctt 

♦ IfflSAClD, ft A 4 * V *> ¥ * ft » * 8 (Rp) fcifiH*S*>Brfc"?-f? 
n =Sf -V t" t -C ( micro-cavi ti es ) £ ti it V 4 ? n A ~X )V ( mi cro-bubb 1 es ) [ r 
TV - h V >y h (platelets) j i: $ il 6 ] CO 1 £ Jgj j£ § » l> £ t * s M * 
3ilt^4. 70nJftt'f < <9 8E & ti y>II70n?77? ( micro- 
cracks ) tlX ^ h . V -f ? n # V t'f -f <D« <7) if $ {J^ A^frT'S £ 6 . 
iWS«*-ecoaAffi*iiLTaiil«5 (stiffener) fc»JS8*, *LT+#C 

LTUS70nJftt'f ^faUtavOoA/^ |3| C ffl £ # ffl £ -f I. . # 
Iliv^ ? n * + t'f < t it v -i 9 n A 7 )V<F> % ffi T m Z h „ ±1^^31(2 , 

f^ffl^.±ia»IIMi:afi«»H l J»*«'i:»IBC»**»jBS-li:4*»J:a=arfc 
»T'i)S. ^oT, fiM^'^SM (initial substrate) A 1 ^ ; Sft 
t Lt*ffl?il4il*tStf ( transfer ) 8*lS;tt44. 



(6 2) 101-507525 (P2001-507525A) 

ttfCB 1 )) * ii S ft + # t M tt T & * ft ti\ * *> 3 fr T - - 'J v * ft £ § 4 
L fc R * # £ £ t # T' # £ . ;«;tii77yx#f1 ; -A- 2 738 67 1 

ft ffl # ft - A - 0 7 6 7 4 8 6 * BJJ ffi * T" ti . ffif IE 7 7 > * # It - A - 2 
6 8 1 4 7 2#^ffl*tH*SilT^4*ffit«1-|)SS* { a*S<tTV^S 
. £ <n ft ttl ft if - A - 0 7 6 7 4 8 6 # W M * fc J: ft fcf ( SB 8 ffi £ # Si £ ft 
fc VO , 7 7 y X ft It " A - 2 6 8 1 472^Bfliffl»**IH*1-S*ffitt±<X 
4. BP*,, £ft 4^£ K<7)J¥ S Sr if 3 M^t 4 frcv g i«*f>i 
V* . ^ff £ ft 4 ^ £ if tf) J¥ £ (RptffiS) fc**>KS:lsa£«a>S>#Jli'*S*fr 
fc#fflSKR|{RLTH4. # K ft fc » h ft 4 m m ffl ff) ¥ ffl S ** * + # T\ L *» t 
Sff *CilI**-4ff £ fc«ft't4;fri£a s £^. Kffl»SF-A - 0 7 6 7 
4 8 6*««t4«a*tii!l[fill. UvftA* i' 'J 3 ^i«0*Bt»*Sh 

^ ? u * ^ t' r ^ A s ^ £ ?L M fl W 7Lg £ ft $ t 4 g « £ T- , ^TLS ( JL * * ) 
* * fln 3 •£ 4 . ;«HU. »»$r£JLKtt3t#T* 4 t # £ htih . 

*4lOftA*#Ttli, ^KJ±. - Ott*a££JLK« + K7 7 v*fif»- A - 
2 6 8 1 4 7 2 ^HJiffl#(=a*S<l4««U:J:-3Tgi*«iS<l4. «oT 
s * - t . *?LSy | J3y!64lItff9|ii8fL4?L<0/-f C84»St, » 
It. 77V^#S-A- 2 681 4 7 2 ^ IB » ± 4 * ?£ t & ft 4 <£ 3 
t . 'h $ ^ §g £ 4 y U n v V - V + *> fL t ± -f 4 * -v tr 7- 4 *>■"/ - f fc H 4 » 
Stin 2o^/-yaS* 5 ff4tl)«Tl)S. ft o t . «*§ftfcK&H:. £ 

Jj£ 4 o 

ftffl«ft-A-0 7 6 7 4 8 6 4 ^ftii . #?L« v H 3 

t £ it 3£ L X ^ 4 # , KOitIi, y 'J 3 V t )t (i $f K ?: , £ (?) W £1 (?) 11 ft £ 31 



(6 3))01-507525 (P200 1-507525A) 
2 68 1 472-»"iBa»(cJ:oTII*S<iTV^**i6 

JB««?S/h5<'t4i4:T**i:Jili?<i4. I h *5*MfciJ^Tffi* ? 

« hb « a « 

* % HB # £ * t § 11 & a , * y & A I S + t 31 A S ill. # x ft ft £ 44s * ft JB 
t S it ft \Z . JIStSff^ + tl-OtfD-a-g-iBj (inclusion) ^tli-i^StiS 

f^oaj-tittiao^rigt**. s**tu, m #u « s (i 2 « w ± <o s n 

i- 

, ifcf h4«)taii2 0~3 0 ( a f ew tens of) t/> - 1 0 0 

( several hundreds of ) V A ? n ^ — h )V i X" % b h Z. t * { T" £ & . 

£> . ffifflftif-A-O 767 4 8 6 fiaf4«Hft6*S<0* 

* tr . * tf) & I S fci . iOtTfl + fc^^«'ffc^w ( * # * . f «(6«#^« 

a a # x « -ft ^ % <n ft m & 31 % n - 1 . zti h^t^co^m^i . a x « ft £ « £ 

<i ft * U» O # 4 tt , a A ft^ W « ft * t ^ » IS # fc J: 4 * ft t ffl T # 4 i k 
* s T % h i *) fcli*a>KafoSS,JBrt£*At*>. y <i (i SI -5 iy<7) m £ 2r 4 tt . 

tfft & L ^ . -eottffi^rfiCKi, (f#ff) ( fracture ) # # ft (7) FJt tJ 



GJKSfGJv^^giT "HSioj: K ^ ? ' ? # a # ? ? c. ^ 2. n & 3 - & m * x 
K S* 0? v m m 31 T 05X^-.qr»r^<?if-j- l fiiiYi«x^-ar»r# 

S T BI T t -i ¥ $ # + -1 ? * $ 29 % 3 ^ ,q + * a ^ ^ 
^ 31 T 9 « -a 5* ? ? t 3- $ a # <j» «<? # flg a> & S a? $ S 31 T 3 if Si BI T 1 $ 3 ffl 
% - i c i ^ x jq Jr J? a ^ 3 1 gj 3 u> <2 4-W i& 3 ( 8UB l d sjn^s^ ) 
ffl m \v? ¥ ir m & q> » * U Y © 31 T 3 ? 1 & * a - * -V * x $ c t a? * ? 4. 
S»3J8*a|f**S3BTs?a*«»*7lsW«^q>»>rjjr«JV-i'W + 38!»BIT s 

# 2J If 05 Cft # S- BI T v ai:mTY^O?^^q)-Mcr^BIT>^^STaJBlT- 

^q*#*#9V$Y$in»3#&(a*#l!tS&<?xf* ■i^.J.SlUSi 
=}Jfl(a 9 Bt=J $ KiiBIT ^l + Mi/BIT '3*C*(|fc$fc- 

: di ~i1 3)'3J 4f?fl-$ii^^SfS*0PC-T ? 3 > 

3 % 0 T 5? $ m m '?ir-^6i \H?i 0 ? <j i ? ? $ 9 ETh ¥) 2J ^ If 9 fl- § 
i!=a«*lf»i«t4-i«:#j?*ffl?«=l#T3rB?¥aF * ?) 3? fi* 0? r 0 ? 5 n & T ? 

~?#$S3 (^aSpnq iBinjaq^) ¥ v* » W # M # 3 # $ 05 -J- ~.iIi$«G5 ^ ? |:) 
5 # 0> £ ' 2J » ■ ° ? 4- 3# Li 3 & $ 0? 0? a ¥ ^IM^IiSYi?! 
g 2J « $5 ' & H 3 ¥ * 05 * * B 3? * 0? ? s 3 $ "9*>8M''«aflj¥gB 
ffl^WSl§&$S l ti»i °?4-*»'3*g2#x?£S£f::OKC^?)^?//2r 

(VS3Si0S-I00Sd) S£SZ.OS-IO((frS) 
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m X" ft 0 Z k * s X * I . 
JSS«Ji , l*££te2*WJ:«SJIJ:9llJ££ft£«£ft££«lT^I>EI 
S # fc L T . ± IB H ft tt fi 9 R ** a 9 - y k L,T**)«fffcB«l,TH$rlt*i 

ii^^ : 5rV^coElftgB^A^m^$iiT^-i>cIi:* s T'&l>o co flf it ft (i , -?■<?) 

-S4fctti»titi'#i/-tJ:'jT»j;t4 ! T , S4. cO ft it ft (i , x t° 

, *<0»K4 t »!|tf5WRt»ff**4J:dt:»ffS*ifcatllffiffl1-.5>li:**r* 

X - ? - K ffl I X S £ L T ft t £ CO jS 5® tf h h ti b 0 . Z CD A y A - 9 

- co * § £ (2 , «Sft^5^-^-«**S«3Eft. ^frSftfc 

fx * ¥ Dff fc » 3 8,* E W *> 3E ft . IS 1 o t J£ « £f (*JJ:^/4fcttffl«it> t 

-?■ *ui , * tz , mmiM^^nTtmn&Aiz £ r>x iiMtfii- & k tfx-z & . z 
ti ^cojuma i ■ocoxmttzitmxmxmx-t i z k ^x ^ i . zti^ftmcD^ 
Aiiby-vrnwmz&foft&mmmizi-oxffiMt&zktfxz, zcom^m 

tt, ^^>.aAf , a A * 13 «t if/ t fcfcta At (c *r*>*i 6 . ^cOMSii^ 

wwmm. mm& zv/ tt:\tmis.ixx. & z ktfX'Z . zcoz ktf3\zm< # 
i&mt & . z co m & ^ m m co ffi i,z i&vt $ £ ft & cd iz 

liftfflTSiv^ItT* <7) <t 3 JH IB fx *> *i 4 . 

ft * is ( i ji 't ?z it m m m > cjBitnis^ici'jTftKttm. 
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LTifit. & (i * £ - 5e A W ft T" jg i § rt£ h o . % ti U .* # x & fc ti ft co 7c 
* ffl T 0 £ t # T & ■& . 

t*>tSJ. -I 0) JS a l± Br fc i 0 ilffl £ ii £ fr\ f Olt«ifi 

. -a a ft <a ® & 1 s *j 1 v / 1 fc t4 # x « it ^ nn <r> a a i n t * * -t & & * ± # 

Mlli, JbiEWlift^ + RW^rffiOttOXSTajRBIffiT* 6 £ If . * < T 
t> i v> . -t.litt IE « * * 4 Ji ft « * * t Jn i 4 i i: t J: -> T a « T * 4 . * % 

Z <T> A'/UX flnf&Ji R T A (Rapid Thermal Annealing :il»7--'J>/) ? 
4 ri TtJiRT P ( Rapid Thermal Process : M M M M I ) 9 4 T <T> tWT'jiS 
^ i: ft T S 4 . 

VWittflJhS&flOft (an added on material) H L t ISHt t 1 V>. 1*1 



(6 7)101-507525 (P2001-5 0 7 525A) 
* . 4 fc , HJB»*WIII-Vfc«¥#f*«fl(0!;c.tf. A s G a 

(OitffOlW^rHl/? hn-^E^JIStSJ: a C co f; 4- & < 

t 















*fMJHi, SS ft 0 ffi K tt IB LT&£ix.& . #R£flU: L 








T . 






t H 




* ^ -y * 'J V & 0* ffl Ut> tl X ^1 . m S » f* ± K ft s 

0 ; 


tltz 


X & co Br ffl H T * 




t H 






fife 


***>WiiiH?* 


-I3l3j;lf4li, «| A tt S ft ft W 7' 'J -/ F ^ v * - ? 


- CO 








0 ; 



- El 5 . £ * ft # x -y f - > / T" 4. ft $ fi T US S ft co Rfr ffi H T' * 0 ; 
-16A-6DI1, S«a**!H!ttfc#?TS*i *«gjCJ:4#i£fcK 

BJ L- T V i |> H T" J> D ; 

- H 7 li , *«HBCJ:**ffi*fflV^TS0Iflt3gf*&»l)<Ot:ffiffl-tl) I r t # T" 

^BJCO.^^COlfiffl^ijiBJ 
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4fctt»*sft^w*sJ:tx/*fctt«a«ttiprtfto7-{/i'A*»4,»«s<ii. 

fc*»tt£*<OJH#fl + fc, # (C & CO fl= £ X" 4 A $ * 4 Z b * { T * 4 : 

mt>w« ) ; 

-»l«ttS©«ft .Bito^xwt*. &a^yco&A, III: 

# -t * >f * y x „ f- y 7 J; t>" / ^ fc a 1 W & ft W is «t V / 4 \t S fi, ft ¥ 
6<j x 7 f- y y m « ) ; 

Mfc^ W M £ £ ft ^ £ co £ ft (F-e^il, ffi fig £ ft CO « * . It-) 
T«*3*lfc»Jtfttf>#iii0>f!lffl3is«) ; 

tffl^ItitKWTffiV-^tfi^i^ffi^t. H co J£ £ L, *f fl « fi 

«itr, affl»js*»4>ja* fc . i <o a co # a= <o * u £fi . znnmT 1 « * ?tt± 

co &S U > ^ff £ #i 4 K * ?t (i ffifitt £ , ft»<o£fttt#W;Lft$:<&4a!i«i« 
( 3i « co j& JK . J»»3gtf)3fi«tf>ffiii^«) KWt5kti**t. *«CHT 
» 4 . 

us » £ . ztihnmt) . mm&xvBB. « a * g s t 

gift 4 1 1 4 fcli tt4 co tffl 4 d t **T S 4 . 

4 £ fc * { T"£ 4 . #1B, M ( llttMSl) *5j:tf*;h./i>fcRlff#*4jSt& 
X ( - o 4 fc tt W ft > #>\ Si Vi T , *»^J$«S:iS«t>i:aAStLU.A* 

JtWafSJi^Rfffti-i* 1 . *ii4>tt«36LJ:3fc , t4ttfltf>tt*<*>IBftfc L 
T a tf it 4 . A ftt, 3- 6 A tt t t . * vwi # tt A tt t fc i : * 4 



(6 9) )0 1-507525 (P200 1-507525A) 
S (D m it t ii , * flt ft li (*ft*fcJ43p%«*> xt^dfx-Tje*S<l*ft<t 

tUIf a, *f y'i 7 htiSilS, iBfflift^it^^ i'-tiitS 

ft , w-if-i««Taj»s<ifc**ffi*«**. 
>f * u >?-'Sffi{3ii£!>ffii6]fc±£ s-coattjas* Clefts. 

:: ft t « * £ £iffifrti^*coE}K & & £ V x. * )V ¥ - <?> 3ktt- iz m t x m 

itKi^TH. a * A ft T ii . a«ft»-«»***«ffjtS<i, 

#\ fl& « a ft # * ft «t 0 * $ < & S <z> t * * J t M< . «ilf. Co ( Z r , N 

b ) m <F> M it T" (4 . f Wlitt3 0 S D Ml/ ( mTorr ) »^-/-»7jH 

vEtfattJfcftfcl&^-ta. :<0»lliIJfif((fItl8Ltf (OlffliCSfg 

- > H X V / t <i * O i£ < O V* - y ii m & (exclusion) /-VttJ. 

aili. £<9<ko£LT*#^ftfc-o<9£;R£IftBJ ^2,^ T' £>■!>. f » & 

« i J* ft ± fcl ff IS ffi Jt ft 2 # X A -y 9 U y / T' J5£ * Hi- L ft & ft X W h . ffi it ft 2 

t f y ffl $ ft £ -a ft « 3 jf^Lt^i). h v vrv-yflifciHofai^* 

ffl ( fracture surface) (?) i§ 0f (i , fp 0 ffi $ ill> F 7 7 r«i$Cft#f I, . 

■ro&tfswu:, « *> t # a t bus t h^m*&n¥*r 4 x*>a#a (#*s 
A tt . * *s a tt * Ji # a « co m m w > oSfi8*4:ktT*i. n *. ar . Tm 

££*§ftSttfltf>RjWiBSi:-tSfc. if SST /TmCD it A* 0 . 5 £ j$ £ & f 
WJ:3&3!i*iI«T#*SAtte«ft<OJR££{lii-t6. ;cO±IC-?MTI^ Th 
in Sol id Fi Iras Journal , 47, 219 ( 1977 ) X" & * $ ft it A . G . V — 7 X (A. 
G. DIRKS) iiiy'H . J . I) -V4 ( H. J. LEAMY) CO ffi £ fc 55 * 4 fit « #4 I 
fe*lTV^4.«L«ftlB©»'&ait>**«tJ:**ffi«>ft**y , ->'Tft4. 

li*£4fcli#*-& • JSjfcJtft5#><i>»l&$ft. *tf>££ftt±£Sffi»jitt6a* 



(340) )0 1-5 07 525 (P2001-507525A) 
X a- y ? y y ? X' A * S ft T n £ . »aft6<Ort»T&tt***«BJ8SiiT, & 

ti . 

m&Thh. mmw^ifi (ijft*t. *$ ±tf/4 fciiKia'fc > ^*>^sg B B B i 

« i * ^ JB T . 4 ft ii ( % » 4 ft ii It 4 ) xt?^ 5/-tS6ii4. St 
t . M it 81 ft 4 4 ffl IS ii , b h b -tt flf it £ jfi -r £ ft ft t « ff H & i / 4 ft li s 
8 a B m Sr * tr £ if St « it « ft J * L X Oft it ft ii ft <o ft H . lit, H t tt K 
* »o J: II *) i& * » x K ? d? . f^fll ( ^ ft # £ t 4 

UT) ttfi*ft«(ill:*j;i4«t*4. H T £ A £ ft 4 H X « ft £ ft tt 

lJI*fcl42JiJSlJ:«il*»6»*S<iTV^4'i<i6tf3fl!aftli. 
-R^ftSWfc itf/4ftJi<ft1*W1i« (RHKOfc^WfflSfisffl, #lffi36^)« 
£ <0 IS b h b E [6] co £ it . ttcaA**i4^X*'lt^*Co^Ttf3a»tttS*) ; 
-i*i6tf3fe*4Ht4jKLfc*if t#«1-4JE'* ( lit H B a ffl g <0 ^ g i=k Jftftgg 

£ 4 i. 4 t N -t ft V" - y - 35 $ ft Ji £ gff £ A ft 4 . 

ffiUtf, ^ft < t *> l ifc7)^ B H B ttM*ijta$ ft . atiisiv/jfciiusfl, 
« h » 3 ft 4 1 4 ft (2 ft if <n m T" IS B B H ft M. i » * *»6 # ffi £ ft T V > 4 £ 1 ft Jt 
#SS6:i* f T*6. JSfitt« + <OtStAaiSHif(i»#<oeAEl6l t la] tti 
^Ttiia., R4-)THTfcJ:H. M » 1 <0 ft ffl ii . W t SSRft t » t 4 ¥ 
Btfctt4rv-bVvb^^B^-^4ft{i^fflT*S H liE(*]c 7 3^|))^l5lfgt4 
^K^, JGE m ti X V / t ft tit Ik ffl V* - y # * t . ; ft # H B H ffl 
g £ m JE $ ^ 4 ft ft K fij ffl $ ft 4 £ t t ft 4 . i <0 V" - y (i fr E <0 H £ £ ^ ffl S 

FJt £ t 4 . Ig#tt«YB a C u OlWttitii - 4><LT, f Wilis rT 



(*ll))01-507525 (P200 1-507525A) 

i O , fi J / 4 ft li C e O , « » ■ ± £ x'K * * S< - 05 S ft. * . d ft, £ 

«0 « « fli ti , t7yftiSltLt > f«RfI ( 1 1 02) flt'XKi'Jfy 

- * is k * * . m s <7) s u * a t je n m 4 tz 14 ± e 1 » * at 1*1 t a je * # £ -r 

4 CO fc R B# t . lEfffifiW^OXOO l>«ia a B fll;'5^t4 5" CO H] & £ 

Kits „ ;®4 5" «iiiKtt**v->"Ctt**»n4ii:*»«bo. ft <4 ft 

& V" - y 1*1 T CO MgO® if 1 CO =F & t J; o T t> £ $ ft 4 . iHifitoKTU, P 
hysica Journal. C269 ( 1996 ) N 255-267T & « £ ft £ . S . -a |/f 4 - ( S. 
NICOLETTI ) *C J: 4 *X r SrTi0 3 l«fc J: I>" f 7 r -Vilico^W - x t' 
Jfy^^YBCOSfy 3 t7Vyg^ ( Bi - Epitaxial YBCO Grain Boundary J 
osephson Junctions) j fc g % 4 ffl $8 # IE Si £ ft T ^ I. . 

it a ffi a p H i co * s £ t i o t ?i & a <r $ ft h m * t n & l t ^ & t> -5 ioch 

J4 , ^'Jayift#t»tiS i (1 - x ,Ge x Ji^ftffl^^^« (CVD) T" 
*6 a . *««A(4y/UV^«>A«>iiajjE« + a*x«>WRi: lTffiiJt*P£ft4 . 

Tif<oj:afc:SE'fi:-r**»S:s-ttwr*&. is i o co m * a . Gecosfi* 

*Ctt#LT + 0. 0 2 2 mtf LH. tllOBStt. |*£H-rS*lfci' 
'J ^ yfiCIf ( M £ 14\ IS « t J; 0 II i 1 it 1 0 i < ~ 1 0 2 HI / c m 3 

TH-7S*lTV»i ) I) 3VH + «K-K>'# r «fcHffii-*fc*»ft'C*4. 
14 li> * v F7-?A-7^-^-PRtf«Sf£0Sf LTB*Ix 
CO 1 ft t L T £ CO i -5 t « ft t 4 £ SS -t t, CO v h 4 . ISl 1 CO P. £ 14 - 0 . 
14 nmCILU. * $8 HJ # (4 . ft^WttHtiOfl^ft^flAfc^ftiii:** 
Tlfc. < Lt, y'JnyJSftlcif Jft, <ROT»fittlRT*A-Sft. 
fcTilli, # ^ -f 4 pf flg it # * 0 . L4>t«t1i<5ft6Sijl!iiei:5''j3V* 

aLTittt-rsv*i6»**B*fc:ttLTti!iv*a3ett( r ? v ? - a 31 j ) £ *t » 

4 0 

Ji^»4'C0j£7J^4c01^|{4. H « ffi 7J . M « S A . ^ * 7K ^'J7-#X 
, + '14 * ' * *5 i 1/ R JiE ft # x co # J± CD Jt fc i 4 3£ * » H M co 11 £ co ± 3 M * 
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United Kingdom) , t^7 H ( Salford )T" 1987^9^14-160 C 
RUB 3 ft E . M . M . A . ilCfcltS r r . p . x«73"jy/ti9If 
$ ftjfc#fl«Co(Cr N b ) JR<or-- D > ? tit <?) fill t ffi^^cO^ft (Changes i 
n Stress and Coercivity after Annealing of Amorphous Co (Zr , Nb) Th i n Film 
Deposited by R.F. Sputtering)] t M £ ft & A . •? ? - > (A. MATERNE ) m CO 
^ »±iCODt Mft I) fit ?8 A 5 # 4 ft T ^ I, . Uat, Co (Zr, N 
b ) m CO m SE X >■? 7 * >J y 7 ' X h m * *f £ , 2-3 ( a f ew ) $ U h )V <F> $ 
~ y~Vl&&TZCOmi,Z£.mttmtfm frill . :iltSLtft+ ( several te 

ns of) 5 y V )lco* ~ y -com&x\±n t*ffl*«58**m(c i> fc 6 £ft& . 1 
ft* £ i*Mfc^W#*rTil§2Sftfc. * <>> IS a tf> * # £ 

ti, * ft $> IS IJ , R6*ifc*--*T. 91 *»£L1»4**>J:-3 

it at o n * u a ft ft * m a x vf / 1 tz \z % m it ¥ « as a a* £ x * & ft * . 

& -k m ti x . y f- y t" i> 4 j& $ -tt 4 ; t if x # * . S£ ?£ ( >f * y x -y f - y / 
, SJEtt^ * yx -y f- y / ) tj j; / 4 fcu r j ft^6<j^& (8Ktti -y 

y ?\ Utti7f y/i tj j: # / 4 £ ti m m it ¥ w * a ci * x ■» y y 

O * i t # X £ 4 . £ ft CO df -v t" f -f tt . ft t » ^fft&Bfttf^ttfcS-ttffl 
I- 7 -y 7° ft ? £ ft X t> X O L , iff fc $ ft ft < T t> J: O . 
^^^^±J«$-ttl>c 7 )tc^««3t*^x-y^-y^-r§a^|:ffli,^;h^T-^ 

7" & « (vOoil/^ Fa-nfg|Jiil.fi«) £ J: 0 # *» ft 4- ft *» ft fl 
ift $ ft 4 . ft -> T . S ft g m co ft » C 3 vt « H K + C ^ « C ^ $ o (t/^a 
y ) H □ ^ ^ 'J >y H Sr x >y f - y V f 4 i t i* "T Sg T & £ . * 5> 4 li * # tf> tf Sa 
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KJ:tttv^^fraL,T:^iia»*«fflv^ix*. * s v - y -c u . t m m r ii 

US □ v" - y fc *$ n t ii , s ft g il + tlP^ff^fc, ^yi7f y/fcft 
$ ti h . an a 4 3j- y t' - a £ ffl ^ 5 x -y ^ y y ft » *f ft ffl t $ & , ; <r> m a is a* 

y 'J 3 y JR co « ffi t it * S Hi t . y'Jay^, fli <i M □ " fc B ?ij L ft £ T' 
, # Kft r h y * & IV 7 yi - *> AS: fflu T x ? f- y h Z t «T f£ & & . 

£ (7) ft ft x „ ^ y y ( 4 ^ ^ (7) y 'J 3 y (7) X „ f- y ^ » £ tf % CO m ft % CO X -y f- 

|5li, £ £7) ? ,f 7° CO B m £ * -f h CO X' h h . 1 5 ii . y'j3>|l 5T*A 
-Sfc.T^.5fl[i8ttl 4A>f>fiU&£til>«l 3JI*LTl^. Ml 5 ti a 
ftii *c7)ffi?f M 1 6 TiSSSft, f ^iSR + C/hS ^1P 1 7 tfJB&SflT H 

s . i □ i 7 ii y 'j n y m i 5 1 4f + 1- r ^ i 8 *■ s <7) t,z m m z ti fc . b ft a 

111 6 ft tl M P 1 7<0-tai:iO|Rl 6tf5JPSCtt#-t4*«, 

4 18 + t*fftl9*itWS«4ii:**^riBTft4. £ <7) ft ft (7) ft ¥ ft 

tt « «i , t«aAis*caAJtiwx«t^ft ( * is\ it * ) t a t a * 
m ^ x , « o # n t j -? t ft ti h p a* m <r i t * s t- # s . ; *> * * u . e«j 

If iitftC, ^ V i Hi ^ T £7) ^ t" r -f * BJ fl L $ 1 1 h It ft C . J* S »J » 
Stut#HS\TTfflv^m.. * fE t «k 5 ffi V ii . i ti t> <n> x -y f - y ^ y - 
yii^^^.fcil/'SicaA^ni.^.x^ft^^fflwh^'yTT'^^h^i^ix 
h . 
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MtisjSTii, Jstflfl^awflfiTftifc*^^^*. * a a r o * x 

U 1 HI t fc U it HI O a A T ff o Z k # T * £ . £ ti 4> O a A fi . # a A + t fc ti 

v ■ * *i (c n 5i t, 7t £ m a . T^fiUJuaRptav^fci^tfiv^siiiJC^d 

. ± J& L a * ft fi . *OflfioHJ*«# + fc>jNS^*£^0>*«Jffcl,T«*i 
& . * *i & <0 }g JBL If it A £ £Ji . «»aiJj:V/itJ±|3|t«U<UP=S:& 
S*«)#-iiJ;V/*ftllffiAtJ:iT«ii:i:4«'C*4. 

#J Ji\ *£*ift± v l) 3 > ( Si 1 icon on Insulator : SOI ) ft $4 CO S I M O X 
(Separation by Implantation of Oxygen : &*C0&A j££ffl^T 

fc Hb [Z , CO a A £ 1 20keVTfTl>. « ^ T iS i& (Iflilf. » 1 3 0 0 °C 
) TjRfflaSrfi 1 0 . v U 3 V«rt^^R*<0fitft4-M ( 0 + • ^4 . 10 'MS/ 
cm*) ? CO a A fi , ftlWCIiSJ 2 5 0 n m (j&MW&JI^fiSO-l 00 
n m ) CO FJr t IS ft ft A £ 4 ft $ * h Z k * s T S S . iroJifcttKH**** : 
BP » * ti U A ft a fe T J) 0 (i/'Jayoyqr^lftti) . 4 te * <i li 

SAS^lCffiff LT^'Jn^cOl (ftSW^tSii 2 0- 3 0 (a few tens o 
f) i- J * - h- )V ) £ A T ^ l> „ ItltlUli, Proc. 6th International C 
onference on SOI Technology and Devices, Electroch. Soc. , Vol. 94-11 (1 
994 ) . 62CO r ft jft-£ iSIMOXfc fc J: 9 % A £ tl fc jg ffi IW if & K ft ft 1 (Ultra Th 
in Buried Oxide Layers Formed by Low Dose SIMOX Processes) j k H $ tl h 

b . 7 x - ( b . aspar ) « t j 6 K * £ # jh _$ ti ^ . R « c . -r co I? ft ft 1 
fc * <i <t 0 ±coM fc co#ffi(i , itSiifcJBUl&aKtSffUT. *#fflv*. 
(i. i CO ffi ffl it ( 3 , Mate rials Science and Engineering Journal. B46 ( 1997 
) , Siifc, rfi.a-9-*SlM0XflflttJtt4S0IJB<O»ffli. MjicoJM 

■? ^ H I8t ^ 3iE ^ £ <fc £ ^ tt ft (Characterization by Atomic Force Microscop 
y of the SOI Layer Topography in Low-Dose SIMOX Materials) j k H $ tl & 
. C . *?)V)\)V*V9 ( C. GUI LHALMENC ) m \Z X h % X lZ IB *g $ tl h X 0 iZ . 2 
0 — 3 0 (a few tens of) -f/^-MU— 2 — 3 (a few) -^/^-MWCOiEH 
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ft T $J m + i -I fc # T & £ . £ CO ii A « fc * O * ffl tt . *«flCJ: J*S«»I 

£ fc # * ft '£ . 

«ilf. v U n y ? tt . Btffl + t#ft-t*il*t»g«SI§OUrt»faJS-fr 
£ (precipitate) (0(c „ r g - ffi - ft j Sfcjfta^ffl^fefti. ^ <0 » S ti . f- 
h ^7;MJf-^ B H B ^lilfa ( Czochralski pulling) t|4tiaS B B B y 'J 3 
> CO f* 2-3 (a f ew ) *? 4 7 n * - h >U V fo & . 1 ft tt , A 

ffi-W t tt , 1 0 0 0 °C 5r a i £ - jg <0 ft fi i: . **lfc«<.9 00iC*aitf>-£*> 

ffi fl . o o or Jli^i 3 io<?)-£<73fcjiJ:'3j££ia£iM?;n&: 

( D t ) > / * ( S + > D (i ^ ^ Ji ?S JK *3 tt J£ tic ^ Sfc T- $> 0 . Httliiw 

aattsttifCfk^n-rfti) t aj » l t . » « § ft * . ssiitistu 

ft fc £ <T> 1 tt & * ft V - > T ft £ 4: # t> ft £ . 

t a lowwnt, it ta tt a <n w -fti 1 o ? tt » $ ft tz m * <o js * w * ^ 
£a£$^£;<h£^t££t£f^a# j *n£>ftT^£„ *>< u, cvdsti 

T $ * £ Z. t # «T flg t 4 £ *» , ^-<0E*JS^S:^^tjH*t6it* s i>rigt*£ 
*> . s£vWi*<9E«JE:ft£K:&fc£;lTL£3;:fc$*.^f6C££ [A. X'J y 
* - (A. SLINTANI ) m<T) J. Appl . Phys. , 51 ( 8 ) . p4197 ( 1980 ) £ # H§ $ ft 

fc ^ ] . ^Nrfliiii, -e <7) h ft ft # # & m t * § R JC t i -a t 31 $ jg -r 
$ft£t#^^ft£„ -e ft tt , ffi^»*i3tttaaffl:s&ftT*£fc»«i-ii t 

.Tt. * * & JC * ft MR * J fc $ ft T . #*ttfc£fttf>Htatf>*Jftft"*-4«* 
£*ll£JifiH^;:£l&£^£::fc# i "^f&t;:&£„ «ttt. t7TU«Rf!i 
K ft £> ft fc i/ 'J 3 ^ JB ( i 0 0) <n *r - x tf h £ o ft 5S * tt > ZtiZii. 4 . l 
6 " 6 / K £ J: ?/' 9 . 10- 6 /K(7)^--^--c-S>£„ tt^OffffilllOOJS 
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3 l X m SI $ ft fc V - v tt * » £ j; 5 j ^ to £ g. ft y _ y x - fo 4 fc # £ ft 4 

¥ffi<OK»JSft±Tff*tR»1-4fc3 loatSli, IS £ ft ft O If IS tc # & 
t»«t)6ii ( li"Jt n41tfc*1*8-£4 tot", -tilt J; 0»«. fllJtWS 

(GnSSfcttOS) tftt-S-Sft*. i I* *>ft4 . * 

f6 m fc Jt 4 * & T » S it 4 K % # - *> R 4 fc ti ft ft w $ 5- ^ & ; ^ jg jg $ ^ 0 
. JE ^ # 1 ffi m lz in V - > tf N m fc a A $ ft 4 # x tt -ft £ ft O fc i6 O £f A 

V" - y T h 4 . ■ 

*%wiz± lumii^ %m&®*iz&^m$:£&Zittz&izfihtiz>mz.i.M 

£ # x tt ft £ ft (HfjitiiUv) tftAt4:ii>t*4. <r ft £> o # x tt 
ft £ ft (ifi*1i^#£fc:.i: l )«*3ft.4. -eft^* { t)ftti1-4t. 8 tt # t 
4-?Oo*tt'f •( . ?OnAy^ (i^, r 7 1/ - M/ 7 F j ) £ $ ft & 
XT/ / 4 £ tt j£ * § 4 CI6 . £ *> £ A tt . «**Jj:^/4fctt7 , 5X'7»Kl 

I Ffflttfl^i<lffl£«iILTili££ft4. 

ff * (*ttft£fti5<i:tf/4£tt'f:*y) CUSAm*^. £ ft t» CO ti x tt 
4L£ftii¥^S#fRSRp?)J?ffc&A$ft.4. -I O » § tt . FJf««l«CftA? 
ii5SI«aAi*^K-(cSf«UtibS. lot > ft-A x * - tt . jg 
?RpA^#iy-y«i/^iH;ffiif6*\ 4 fc tt . *o^§#±fEft#ftco 
l«i^l:i£)KL L T J£ Si S #\ & * ft V - V <F> V K )V fc £ ^ T ± E <7) 

a a $ ft tz x t° - i, x co ft m sr rf t <r> t m ^ . & ft 4 ± 3taifiis. # x tt ft £■ 

ft h ti X ft ft ti H m fc £ jt tt HI & (c a A $ * 4 t t ** V S 4 . 
16A-6DU, »M* s fflli|*±t^fif$ft4m^o*^Bjo^iS^^J^. Hi 

BJ 1" 4 t <0 T & 4 . I6AI1, WE#ffitf>10T#rtES;h.fcfi*ttr-V21* 



~ (mm) istfts- 

(H*bY8 ^ffUl *-;5M'*x ^»-frS) Yi? 

v ^ tlS ) -la^a^ K ^ ..q A- Jp a ^ >- a 21 > 5J 0? ft # £ 0? 4- K Q 
? ^ <jr ft * 09 31 JjH s ?)¥G5ft^qj-&r#Yi? =ii!H1*GJ5JY8 

mh^^mo>m^ ¥ a o s € x cf,/; 1 # m u> -i J- % m « a? 

q? T : 6(a?X*l * pmx ( WZM?*: S H >«? * » « a S k Bf 

i53Ctf?4-aie?§IB09»3909ijff|iM5?»W^MV*?V t ?"?^ii/i ( * a ) 
.5 SI * Sf W< ? El & a? a 35 * f ) ft qj- » v # o> 4- ^ tf o> Y £? ? T 21 n 35 a? * # 

' ? # a # ? ? >5?ii:i?5C0lK#$^g s 1 c y 3 4 if £ n 
Z 6 4 F) 3g 4S $ i! # 0? 4- v i <-1 f¥ 3 El Q> ' 2 °2^ao? t }24-rH8I3i;I®U t f> 

28=iBiW«^(i&eoji / l?»Moj¥^q9WSJaa?3iJ!i 'n a 9 El "t^sn: 
9iAW«JSffCtfi» v 21 o> ? ^ § m $ 0? 1/ mi * 3 ? e z # fi b ? z - z m 

S*^ 2 2Ii«0 JSf * ?} 3 9 0 0 2 ^ a S $ 3 t T g* ^- 2 4. g |* .< - ..a 

09^-^4- K fiPK^092i^!iM09 d ^^09ft^- q>» V tf '?^?YH11I 
3 z z ffl £ 09 a 5 % £iT^W39f»^5*»fl?W ~ f J ft ^ q> * vr # * ? « a 09 «? 

(VSZSAOS-IOOZd) S2Si0S-I0( (iff) 
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-aAT'«S££ft§ftffij£i, 

- « * ( t l *» ft tr ) t tt v> x « 'tft $ ft h ft ft tft A . 

-^ftfflft^lITtt&£ftl>ft (x*/l^-) ftfcft. 

* * -5- * J: 9 li »t*itf*&*v>. fi*ft*)»*tt.'*tf>ta*»ffifi*> 
& & # * ft ft ?I g 2: # It L T , f W^'xtlft^ltMt^ SfrC*B4 

-y 5j->?±A^iin-. ; » ft li . -a a r p <o ii h T a a a it & ft <r> m & # ± o 

■ * £ i (c H 4 , ttA^^S ( prof i l e ) /hfcJ:r>TKHS;ft4. Hilt 

il!tl OOkeVWX^/l'^-CiS, H + ■ 3 - 1 0 lf ll/c m ! l:|Ll>7)<| 
com -co 4 it y&Aii , 0. 9Amilr^f*j»8*)lfC, *l>**ai*Srt>fc 
t . ft *& a U , AlWCIi, K 3 5 0 "C V 2 u$ raff ft , * ft U ft * ft ( v -f 
? d df * t" r 4 ) <9 ML ffi £ £ 6 J: 3 lc IS ft $ ft X W h . ico^ftt'f ^ 

& tr ji (i , 75y^tirF-A- 2 68i 4 7 2 ^mmwtfffl^t zirmco 

W>£co± d t, iiAAU 0 ft v>ft-**Tfr*>;ftfc*£ i 0 If v>£ t a* Ji. n rtf $ ft 

S . £ <^ £ * ft 7'' - > fi (K £ L T v> S v 4 ?oJfttf ^IWllcf 3t4. 
H + ■ 2 . 1 0 1 Ml / c m 2 CO % Z CO & A #L M I if 5 0 0 °C X 1 B# Pal <0 # $1 ft Sfl. 

f^tftsfi^flj^-^fcit^/ifcttffifflSftsKffijewswwstias,^?!} 

C 11 V> JJ $ t b I) V -f ? o df t" f- 4 , ~? A 7 n A' 7' /[✓ ( gp *> N 7° lx - H V -y 
-jRC,v>f^odf-vh*T^<0«}gifi*sJ:tf/ifc{i«Sfc*S*aEASftS 

* * & * ft £ k 4- $ Hi- > *j «t v / * u ffl v> t> ft .4 * £ m if £ it . a x v/ 1 a 
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£ft 4 „ 

£ 8 * ± fc ft 8 JR It fi fit * # £ J: 3 fc IS ft $ ft Jfc 9 fi 1 ffi ti . K » # ffi H 1 8 
+ fc W z: £ »tt± fc in *. 4> *i 4 £ fc »£ L T v> * . f«Sil(i, 
* -c 6 « w fc , i^a«ifJi*^L-cffi>ft&. **i(i**i'»**u-c«iii* 

ft) ftttttJV^T , fiS»j8IS*1^4iSftIg4s*Sf:44;ii6«.t>J. 

JStttf + fl-KS < *3 «t IA"/* ?t Jiff < , fi£ o T £ W'ie* t *RT'SrV^*-&, -»ff 
+ (c r @4 Lfcj ffi it t> ft 4 . 

i§ flc CO 0ij T' li , 2 0 0 *C cd - ^ - co a « # ? x j\ - co s * It t* *> K + # 
T * 4 . Z<0&fcto1Rb a >£1$fck(QlSltom*x.*fr*r-iiO . 3 J / m 

* %w cox m iz & v & mmm & z ® ft z v & tz & co mm tw? ii»mm & & m 

t £ ft 4 * s . * <0 ft A a co u§ p B T t & jg (i s #fcft'5HiS*i4tt*tt*>»*, a A 

+ *ft <OTft ft ftH" ft 4>ft^. -ftfi. ftoT. lHJSfttftllLti^I 

<OJB#ifiTiSiS. *«^ti4*ttOTTtt. f CD it ffi £ #: ( # JB * tt 

#ff3ftfc4. #lO»«»lt«gt&Cifc->tl4, 4rtfi*tttf>»*. ft 
4>tffc*»B!*>2fi£*>fi*s5rIS + fc, BP*>fi-trft<0£j£4>. ?± A 4> J: V' Hf il 
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, fl*tfft»£&tt<0JiHi3&*fcW«Lfc. * S VWi J9 Bf . (ft W\ 58 * 4 fc U ffi 

tftlS. :(Olllli, y y y xmff - A - 2 748 85 1^njj|n*KiE» 
3ftitntHtttlOtOT*i. i <T> * £ . *S&PJ!#S;<03IZIg*fc&A 
3iiJ#x«ft^ft«tjSft4ili. ilt:f fi^rri/ - hl/7 h * + # 1 13 -ft 

*> 4 . S « 3 0 (4 . S?ft5 0 nm^y'J 3>i3 2^tf«^l., X £ * * 
S^-tJ:'34*-frLft.fe*ifc*'>*T , aS*lcH-7 , 3*iTV^4 ( Jf & » 1 0 1 9 
ffl / c m a ) IlOS/iJayrv-hU* f-3 l36»feajfSLT»*3*l4. 13 
214, ^ftift, H«KX£*4f i/-T4SE* Lift 4> fc K - 7° 

3 ft T H 4 ( JS ^ jft ft 5 . 10 ls l/cm 3 ) 9?S 3 5 0 nm«y ^ 3 y!3 
3T*^-^TH4. ft ft IC , 133ai4*I35^ttl))l^ 4 0 0 n 
mcOS i 0 2 3 4 T* l& S § ft 4 , iO**CH-r3*lfc^'J3>JH3 2 »i 

* • v - y t LtffffltJ. 

IS30a, ft t , £ ffi 3 5 2: ft W L T . fr h ft 4 i] X ft it £ ft) O ?± A I S t it 
$ ft 4 o 7J< % ifi if ^ It 5 . 1 0 1 6 H / c m 2 CO $ Jj- M T X * ^ ^ - 8 0 k e V h 

i v m m ■& s. t n t a a $ ft 4 . 

iI3 5 (4 , ft V i T* , 2 5 0 °C , 3 0 # Pal CO » ^ S T' ffi ?| 3 ft <7 X A - <7) £ 

* (e J: 9, ^ l J3y7°b-htJg*^Li6f>ft4„ 

HiS30S2')O«#t#ltil8ttv t*l:St^l$i^ttgl (# 
««iA7JC0SJ^ t at ) CloTlB, ■ ■&-frL*>4>*lTV*4*ft«*»4>JS*. 

4 „ i<o«iRjR«iaa. Aaneu, 2 5 0 °c t 2 n# n ff h ft 4 . 

4> < LT , i/'J3yil*#t8f 8*iTV»iHka*I (111*^)134) 
± C , 11 K H - 7° $ ft ?t v U n y R ( JK £ £ + <0 H 3 3 ) 4»i$>r*TV^4fl|» 
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ftSftiit^lTtTfti. * <0 iS A K F - 7 £ ft fc V a > M 3 2 # © ft gp <0 

*S6HJt«t6*ffia, lJiafcttRJKOKt. 7 7yA.#|f-A - 2 68 1 
4 7 2 ?QM*(c BBS § til. *ffiT*B t $ftl>?SSfc RSStS^iaST^ 

Jttt*«#jfit:**«(50ttfflCjBiaLTtt<>hS<Tt>«t^. ; ; t t , < 
u, * ffi ffl § # * $ ^ & tf « 3t * ami & ft . ; ft (i . -e co « jt * a* , -e co 
WScoJf^rtgptfc^l)-?^ ? n + t'f ■( £ a v 4 ^. n a' y ;p co ^ cjq <7) ^ 

1. ISS ( 2 0 ) fcfe^T*#&Hj£LTH£^3:< it 1 « co II ft fa CO 
SltSffStiJJStLT. $«Ig, BP *> : 

- ft * ft ( 2 1 ) co JI £ , i£ K £ « + fc , K»K<OJ5fgff3Cffli5't.&a!3<0 

-iieigt«<a>!f^«fl:^ft«aAisicu > ± k ft * ft ( 2 1 ) <nm 

£ ± IB iS x « x t° - j/ X £ M fflt £ ■£ h X o (c , •£ ft f> # x $ it ft co a A x * )V 
*!-t>K (20) + cOMtfX tt-ft.^'ftco^fe/S^JRS #'ft *ft« ( 2 1 ) CO 

#\ SS ffi £ ^ $ I" 6 CO Ji L £ V -f 7 o * -V t* f -f T" & o T , IS S ® t -otl 
1(25) It MM (20) ^H9*>»#a»fe#JtStfa;:fc#-C*SK-7>f?n 

£^T-j£6^fcM*mfc-t&±ieco}j£, > 
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